I. Introduction
Recently demand for high speed data rate services necessitates the use of wideband channels. But in this case, frequency selective fading is appeared, i.e. a large number of resolvable multi-paths components affect the performance of the system by introducing Inter-Symbol-Interference (ISI). OFDM is well-known to be effective against multipath distortion. With OFDM signaling a wideband channel converts to many narrowband flat sub-channels [1] . Deployment of the antenna arrays, not only provide SNR gain and improves spectral efficiency but also offers diversity gain. Although there are many research activities in OFDM, only a few numbers of them involve in adaptive beamforming of OFDM signals. When OFDM signaling is used, each sub-channel tolerates different fading factor and therefore for each sub-channel a separate beamformer is required [2] , [3] . In this paper, semiblind decision directed algorithm is proposed to beamforming of OFDM signals where first part of each stream is devoted to training symbols and other part is data signals. In the blind mode of the operation the estimated data symbols is used as virtual training symbols.
The rest of this paper is organized as follows. In Section II, the system model for OFDM signals and time variation of the channel is presented. In Section III, Simulation results of the proposed sub-band beam-former is presented and is compared to the conventional training based sub-band beamformer. Paper is concluded is Section IV.
II. System Model
as a stream of data, where i d s are complex symbols which his produced by a digital modulator such as PSK or QAM. After applying IFFT transform on this stream OFDM symbols are generated as follows. , is the nearly constant part which can be due to line of sight (LoS) components that are fairly constant in a long block of data, and
is the time varying part which is due to non-LoS (NLoS) components that is severely variable in the duration of data block transmission with the autocorrelation that follows the following equation [4] 
The length of the channel model must be chosen to a minimum of 90% of the energy spectrum of each channel coefficients which is contained in the frequency range of
.
III. Simulation Results
The block diagram of this system is shown in Fig. 1 . This system is simulated for 4 and 8PSK signaling and 32 and 64 sub-carrier OFDM systems. Three Rayleigh paths propagation is assumed and the variances of these three paths are assumed to be 1, 0.8, and 0.6 respectively. The carrier frequency and symbol rate are assumed to be 1.8GHz and 2Mbps respectively. Also the speed of mobile users is assumed to be 200 Mph which is a relatively high speed for vehicles. In all simulation first 5 blocks are considered as training data and 45 next blocks are assigned to data symbols. The performance of semi-blind algorithm is compared to conventional sub-band beamformer and its results is shown in Figs. 2- bit error rate is remained unchanged. This phenomenon is due to failing the conventional training based sub-band beamformer. But by exploiting information contents in detected signals in the blind mode of the operation the level of error floor is much decreased and for 8PSK signaling error floor is disappeared.
IV. Concluding Remarks
In this paper semi-blind sub-band beamformer is proposed for OFDM signals. Decision directed algorithm is used to operate in the blind mode when the transmitted data is unknown. The proposed algorithm is simulated for 4PSK and 8PSK signaling, and 32 and 64 sub-carrier cases. The speed of user is assumed to be 200Mph and the first 5 blocks in each 50 transmitted blocks are assigned to training. System is simulated by Monte Carlo simulation technique and it is shown that the performance of the conventional sub-band beamformer encounters to error floor in this channel variation speed. But the proposed semi-blind beamformer provides error floor in much lower levels especially for 8PSK signaling. 
